Intrathecally administered ropivacaine is less neurotoxic than procaine, bupivacaine, and levobupivacaine in a rat spinal model.
The aim of this study was to compare the neurotoxicity of intrathecal procaine, bupivacaine, levobupivacaine, and ropivacaine in an animal model. The study comprised two experiments. In the concentration experiment, rats (n = 78) were administered 0.12 μL·g(-1) body weight (BW) of 2% or 20% procaine, 0.5% or 5% bupivacaine, 0.5% or 5% levobupivacaine, or 0.5% or 5% ropivacaine. Based on the findings, the doses were increased by volume in the subsequent volume experiment using 0.12, 0.24, or 0.48 μL·g(-1) BW of 6% procaine, 6% levobupivacaine, or 6% ropivacaine (n = 79). Walking behaviour and sensory threshold were analyzed, and a histological examination of the spinal cord, posterior and anterior roots, and cauda equina was performed. The concentration experiment showed abnormalities only in the 5% bupivacaine group, and these abnormal findings were in the posterior root (PR) and posterior column (PC). The volume experiment revealed that procaine 0.24 μL·g(-1) was neurotoxic, mainly affecting the PR. At 0.48 μL·g(-1), severe injury was observed in the PR and PC in all six procaine rats and four of six levobupivacaine rats, while milder injury was limited to the PR in one of six ropivacaine rats, which differed significantly from the former two groups (P = 0.006 and P = 0.014, respectively). Electron microscopy showed axonal degeneration. All four local anesthetics seemed to cause identical neurotoxic lesions commencing in the PR and extending to the PC by axonal degeneration. Bupivacaine appeared to be the most neurotoxic of the four drugs, and the neurotoxicity at higher doses increased by volume with procaine > levobupivacaine > ropivacaine.